Species of Bambusa had widespread in Celebes, especially for Bambusa striata and Bambusa vulgaris. As an effect of the lacking of flowering, species identification mainly depends on leaf epidermal micromorphology, and vegetative features have proven to be useful in bamboo taxonomy. The objective of this research was to describe the classification of Bambusa from Celebes based on the micromorphological characters of leaf epidermis. The specimens were collected from the wild population. The samples of leaf were collected from five members of Bambusa i.e.: Bambusa blumeana, Bambusa maculata, B. striata, B. vulgaris and Bambusa sp. Micromorphological characters were identified using Scanning Electron Microscope (SEM). Leaf epidermis characters separated B. blumeana from other species of Bambusa. Furthermore, B. striata were closely related to B. maculata in a variation of bulliform cells. As an invention, we release peltate hair as a new type of trichome in Bambusa. The presence of numerous prickles, trichomes, and bulliform cells may be especially useful in delimiting species.
INTRODUCTION
Famously, bamboos can take between 7 and 120 years to flower. Because of this rarity of flowering, the identification of bamboo generally using vegetative characters [1] . However, vegetative characters are often influenced by the ecological factors [2] . Therefore, the anatomical technique was undertaken to establish taxonomic studies.
The function of the bamboo epidermis anatomical characters in classification has been known for a long time. Bamboos identification based on leaf anatomical characters were done since 1907 [2] . The nature of the anatomical considered very important in the study of taxonomists at various levels taxa [3, 4, 5] .
Furthermore, the researchers offer a variety of leaf epidermal structures as diagnostic characters in the identification of bamboo. The composition of epidermal features along internodal structures can be used to differentiate between species [6] . The leaf epidermis characters of Asian Bamboo was compared with an emphasis on papillae character [7] . The pattern of papillae on the leaf epidermis in Arundinarieae approaches the phylogenetic taxonomy [8] . Micromorphological study of epidermal structures such as silica bodies, bulliform cells and various types of hair can provide valuable information on the anatomical properties of plants and also used in taxonomic studies [9] . This research analyzed the leaf epidermis of Bambusa blumeana, Bambusa maculata, Bambusa striata, Bambusa vulgaris and Bambusa sp. to contribute a better understanding of the Bambusoideae and to support taxonomic studies. Volume 7 | Number 3 | September | 2017
MATERIALS AND METHODS
Plant materials used in this study were collected from a wild population in Celebes. The five species were Bambusa blumeana, B. maculata, B. striata, B. vulgaris, and Bambusa sp.
For the SEM analysis, leaf pieces were submerged in xylene for at least 4 hours in order to remove the waxy covering from the leaf epidermis. Afterward, materials were dried using hairdryer and then were mounted on stubs coated with gold. After gold sputtering, the specimens were observed in a JEOL (JSM-6510LA). The terminology of epidermis appendages follows Wu (1962) , Gomes and Neves (2009) and Zhang et al. (2011) [2, 8, 10] .
The data were analysis using Multivariate Statistical Program (MVSP) version 3.1 for identification of cluster analysis and principal component analysis (PCA) of Bambusa.
RESULTS AND DISCUSSION
Both the upper and the lower epidermis are constructed of epidermal cells and modified epidermal cells. There are two types of epidermal cells namely long cells and short cells. Some epidermal cells are highly modified and become quite different in appearance from the original cells. They are important in classification and described as hair (macrohair, microhair and prickles), silica bodies, stomata and bulliform cells [2] .
Poaceae leaves have traditionally been observed with a light microscope, but some researchers have demonstrated the use of Scanning Electron Microscope (SEM) on the study of the leaf epidermis surface to provide strong support for the taxonomic study of this family [11, 12, 13] . SEM is able to expose some of the structure more clearly, distinguishing aspects of some features. Furthermore, SEM capable to observed more aspects such as papillae, prickles, macrohair, microhair, silica bodies, bulliform cells and stomata apparatus [11] . To confirm the type, the frequency of occurrence, composition, and present or absent of some structures is crucial for taxonomic purposes.
Here is presented characters used to differentiate species in the genus Bambusa ( Table 1 There are three types of trichomes observed in Bambusa leaf epidermis namely prickles, microhair and peltate hair. Prickles have two types, the first type is nearly elliptical at the base and cuspidate at the apex, are found on both surface of leaves over the costal zone; the second type is rounded at the base and acute at the apex, are bc: bulliform cells; sb: silica bodies; st: stomata; ps: peltate hair; lc: long cell; pr: prickles environmental conditions. This mechanism supported by bulliform cells. The shape, size, and disposition of these cells can be used for classification and identification purpose [16] . Bambusa species has a wide variety of bulliform cells types, the number of rows constituting the band varies three or four, with a polygonal or an elongated of middle cell. Hence the bulliform cells structure are useful for classification. Stomata in Poaceae lined up on the leaf blade and Bamboo generally on lower epidermis [15] . Stomata are very difficult to observe because of the growth of papillae that cover the surface [10] . In many studies, papillae character is considered appropriate to be a differentiator, taxonomic representative. However, the character of papillae not appropriate to distinguish members of Bamboo tropical Asia [7] . In this study showed that Bambusa only has four finger-like protuberances with the same structure.
B. blumeana is a member of Bambusa with the lowest coefficient of similarity to another species Bambusa, namely 0.587 (Figure 3 ). Accoding to morphological classification, B. striata is a variety of B. vulgaris. However on micromorphological data B. striata to be closely related to B. maculata. B.maculata has been considered as part of B. vulgaris for a long time, but because of differences in the vegetative and generative characters, it is 
CONCLUSION
From above explanation, we conclude that leaf epidermis characters (i.e., prickles, trichomes, and bulliform cells) were useful for distinguishing between Bambusa species. Therefore, the use of anatomical characters to complete the morphological data on species identification may be suggested.
